Abstract. We have measured the lifetimes of hadronically produced charged and neutral D mesons using silicon microstrip detectors and an active silicon target in the NA32 spectrometer at the CERN SPS. We obtain %+_ =(10.9+_ ~19) .10-13s and ~o=(4.2 _ 0.5)" 10 13s based on 59 and 90 fully reconstructed decays respectively, giving a ratio zD+/z~v )~ of 2.6 _+ 0.5.
Introduction
Over the past ten years, there have been many efforts to study the production and decay properties of charmed particles in e + e-annihilation and in neutrino, photon and hadron induced interactions [1] . The relative production rate of charm is smallest (~ 1/1000 of the total cross-section at SPS energies) for hadron-hadron interactions, but the absolute rate of production is highest. Thus, the possibility of collecting high stara Visitor from Gesamthochschule, Saarbriicken, FRG b Now at University of Lausanne, Lausanne, Switzerland Now at MPI, Miinchen, FRG a Visitor from Northwestern University, Evanston, IL, USA e Now at DESY, Hamburg, FRG f Visitor from DESY, Hamburg, FRG g Now at Universit/it GH Siegen, Siegen, FRG Visitor from Institute of Nuclear Physics, Cracow, Poland i Now at Fachhochschule Heilbronn, FRG J Now at CERN, Geneva, Switzerland istics samples of charm has led to many attempts to study charmed particles produced in hadronic interactions [-2-4] . The main difficulty in these experiments has been to find a very selective signature to separate the signal from the overwhelming combinatorial background in invariant mass plots. In the NAll experiment [2], we were the first to use a telescope of silicon microstrip detectors to reconstruct charm decay vertices from precisely measured tracks in the environment of a fully electronic experiment. We measure the ~D )~ and D + lifetimes from 50 fully reconstructed decays, demonstrating that this new technique is well suited to high statistics hadronic charm production experiments. The same data have been used in addition to extract the lifetime from a sample of 74 semileptonic decays of the charged D into K*~ The NA32 experiment is the successor to NAll. In NA32 the Be target was replaced by a finely segmented silicon active target, which enabled us to recognize the interaction point very precisely and also to distinguish between secondary interactions and decays inside the target. A sample of 38 million events has been collected in 1984 using an interaction trigger. We present ( )0 here results on D and D -+ lifetimes based on the full data sample.
Experiment
The experiment was performed at the CERN SPS using the ACCMOR spectrometer [5, 6] Fig. 1 . It consisted of two magnets (M1, M2) and 48 planes of drift chambers arranged in four groups (DC2, DC3A, DC3B, DC3C). Three multicellular threshold Cerenkov counters (C1,C2,C3) were used to identify n, K and p in a wide momentum range extending from about 3 to 90GeV/c. The main characteristics of these counters are listed in Table 1 . Figure 2 shows an enlarged view of the target area. The active target consisted of 14 planes of identical silicon microstrip detectors, spaced at 500 pm distance along the beam, each plane having 48 horizontal strips of 20/~m pitch. The 14 detectors were followed at a distance of 35 mm by two larger microstrip detectors (multiplicity counters) with a strip pitch of 400/~m. Each strip was connected via pre-and main-amplifiers to fast ADCs [7] . The characteristics of this arrangement are summarized in Table 2 . The detectors were aligned in the plane transverse to the beam with a precision of ~ 1 #m.
In order to use the active target in the trigger, speed was of prime importance. For this reason fast linear amplifiers were used. The r.m.s, noise at the input was ,-~3"10-16C, to be compared to the mean charge of 4.10-15C deposited by a minimum ionizing particle (mip). The output amplifier-shaper chain provided fast pulses with a full width half maximum of 25 ns. These signals were digitized with an 8-bit ADC with a range of up to 25 mip and in parallel fed via a discriminator into the trigger logic.
The beam telescope placed in front of the active Mirror area (cm 2) 163.5 x 60 302.5 • 110 492 x 160.1 # mirrors 2 x 9 2 x 11 2 x 10 Refractive index n-1 1.5.10 -3 2.9.10 4 5.8.10-s n-threshold (GeV) 2.5 6.3 13.4 K-threshold (GeV) 8 Fig. 2 . View of the NA32 target region 56 7 89 target consisted of 2 planes of silicon microstrip detectors with capacitive charge division readout [8, 9] (60 pm readout pitch) and two planes of active target type detectors (20 Mm readout pitch).
The trigger required that a single beam particle go through one of the middle 16 strips of both the last plane of the beam telescope and the first active target plane. An interaction, defined by having at least one strip with a pulse height of 3 mip or more, had to occur in the central 16 strips of planes 2 to 7. In addition, a charged particle multiplicity of three or more was required in the two downstream multiplicity counters, this last requirement being made to exclude triggers in the target due to elastic scattering and low multiplicity diffractive interactions.
The measurement of high precision coordinates for reconstructing charm decays was performed by a 
